Study on absorption sites of quinidine and methotrexate in rat intestine.
Influx or efflux transporter(s), or both, are frequently involved in the intestinal absorption of various therapeutic drugs. In the present study, the effects of altered gastric emptying rates (GER) on intestinal absorption of quinidine (a substrate for P-glycoprotein, P-gp) and methotrexate (a substrate for multiple-transporters including proton-coupled folate transporter, PCFT) were examined to find their main absorption sites along the intestine employing rats. In untreated control rats, quinidine administered orally was rapidly absorbed from the proximal intestine, where P-gp is less expressed. Increased GER, which transferred an unabsorbable model compound to the middle intestine within 15 min after oral administration, exerted no significant effects on the extent of oral bioavailability of quinidine, whereas it increased the initial absorption rate greatly. Decreased GER, in which more than 50% of a model compound administered was retained in the stomach even 1 h after administration, decreased the onset time of intestinal absorption, but not the extent of oral bioavailability of quinidine. In untreated control rats, methotrexate was absorbed efficiently from the proximal intestine under acidic conditions, where PCFT is abundantly expressed. Increased GER significantly decreased, and decreased GER slightly increased the oral bioavailability of methotrexate. In conclusion, altered GER was found to affect the transporter-mediated intestinal absorption of drugs in different manners, depending on the solubility, membrane permeability, luminal concentration of the drug, luminal pH, substrate specificity, and the expression sites of transporter.